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0 Zoome baaed spray^drted de t e njem oomposHtons and process for preparing same 

0 A process for producing a ftw-flowing, zeote<ontaimng spray-dried parbcuiato dete r ge n t composition is 
(Ascribed. said detergent composition having improved particle mechanical strength and integrity concomitant 
with high sofcibwty cnaractsrtsfics such thai the amount of visible residue depos*ed on taortcs laundered wtth 
such oetergont compos it io n is signfficamry mrtmfead compri sin g the steps of: 

(•) forming an aqueous cruncher slurry containing 0) at least about 5%. by weight of a zaotite; (it) an effective 
amount of a defined bead strengthening agent; and C«9 from about 0 to 50%. by weight of a supplementary 
detergent builder said crutcher starry being essentiafhr free of sodium stfteato and center** and containing 
less than about 9%, by weight of anionic ancVor nomonic surface active deterge nt compounds, «fi percent- 
ages being baaed on the sofids content of the slurry, in the absence of water; 

(b) spra y- drying the crutcher sluny of step <a) to produce spray-dried parades: and 

(c) applying one or more anionic, rtorrionJc endfcr catonc surface active detergent compounds to the spray- 
dried parMea, 
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The present invention relates to a process tor rnanufacturing a free-flowing spray-dried particulate 
detergent composition containing a zeoffte bunder and at least one surface active detergent compound, 
which composition is characterized by improved parade strength end integrity co n co m itan t wta reduced 
residue deposition properties. More particularly, thte Invention relates to a process for producing a spray- 
s dried detergent composition characterized by the absence of sodium silicate in the aqueous crutcher slurry 
and the presence of a bead strengthening agent to provide particles having desired properties of e nha nced 
mechanical strength. The invention afso relates to particulate detergent compositions produced by the 
aforementioned process of manufacture which have improved washing properties by virtue of providing 
imta, if any. residue on washed fabrics as well as having excellent mectanicaJ strength and resistance to 
io breakage so as to attow such compositions to be extensively stored, handled and tran s ported without 
causing undo abrasion or fragmentation of the particles. 

ComrnerciaJ det ergent comp os it i o ns containing water softening aluminum silicate builders, such as 
iftoftes. have long been marketed in the United States and Curope. Recently, zeolites in commercial 
laundry detergent compositions have become especially prevalent due. primarily, to increased governmen- 
ts tai concern with phosphates in sewage effluents. This concern has been manifested by legislation aimed at 
curbing the use of ph osph ates in detergent compositions because of their attributed nutritive effect in 
enhancing algae growth in Inland waters, presumably at the expense of other forms of aquatic life. 
Consequently, recent years hsve been marked by an increased emphasis on providing low phosphate or 
phosphate-free commeraoJ do t u i yont compositions, commonly referred to as tow P or aero P (or No-P) 
20 detergent products. 

Zeolites, natural as weti as synthetic* are known to be effective calcium sequeetrants and are commonly 
used to replace phosphates, such as sodium tripoly phosphate, as detergent builders in commercial tow-P or 
zero-P detergent c o mpositio ns . 8ut the presence of noma has heretofore often created a problem with 
regard to water-insoluble residue being depo si ted on laundry washed with such zeolito^ontaining composi- 
25 tions. This is generafy attributed to its interaction with sodium silicate, a common ingredient in spray-dried 
paniculate compositions, to form an insoluble zeolite-silicate agglomerate which becomes entrapped in the 
washed fabrics and forms an unsightly "resKtoe" on Vie laundered clothing, seriously detracting from the 
washing performance. 

Soojum sulcata is generally considered a critical ingredient in particulate detergent compositions. It is 
so reported to serve many functions: first as a corrosion Inrdbttor to provkte protection for metal parts of the 
washing machine which come into contact with aqueous solutions of the washing composition: second, to 
increase the alkalinity of fee aqueous washing solution; and most important, particularly in a spray-dried 
oompos»oon, n serves v provne sxaoany ana trnogray io me oetergem parocies or peeos formeo owing me 
spray-drying operation. 

39 R has now been di sc o v ered that the problem of residue depo siti on can be substemlaty avoided while 
maintaining bead stability and integrity in a spray-dried composition by eliminating sodfttfn attests from the 
detergent composition, substantia*? reducing the preeencs of surfactants in the crutcher slurry and 
iiKorporettng into the crutcher slurry a bead strengthening agent as here inaft er described, such as sodium 
citrate* 

40 Spray-dried detergent compositions containing a zeolite builder and sodium citrate are we* Imown in 
the detergent art U.S. Patent 0,801.511 to Lomoff discloses a spray-dried detergent co mp osition in which 
an ami-caking agent such as soolum citrate is added to the aqueous slurry prior to spray-drying so as to 
provide crisp, free fl ow ing granules of said de t e r ge nt compo si tion. SoOum safes* is a preferred component 
of the detergen t composition. 

40 U S. O03tS5B to Uanado de scrib e s a spray-dried oetergem composition containing an aktritfnosiJicate 
ion exchange maSariai sodium silicate and opttonafty an ausfcary builder which may be citric acid. Anionic 
surfactants are added to the aqueous Slurry which is spray dried. U.S. 4,8*1,503 to HgUingswcrth discloses 
Kiw-pnospnase spiay mieu oevergem oomposmon prepared from a crutcner sajrry conxajrang one or more 
anionic or nonionfc detergent active compounds; from 0 to 10% of sodium silicate; a non-phosphate builder. 

so from 0.5 to 2-5% of a salt of succinic add: and 03 to 10% of a porymeric pofycarboxylate. The 
competitions described in the Examples contain 4 or 5% soefcum stacate. 

U.S. Patent 5.024,778 to Greets* d eser te rs 2co»to<o n taining spray dried base beads for detergent 
co m p o si tio ns which contain 5 to 00% of footite, 0 to 5% of water soluble attests, 2 to 40% of bevtfjorato and 
about 5 to 60% of polyphosphate- The presence of bentonite is intended to prevent the interaction of zeo&te 

ss and silicate to form an objectionable aggregate which deposits on washed fabrics. The patent also discloses 
using citric add and magnesium sulfate as anfrgeOing processing aids to be added to the crutcher met 
when the crutcher includes si Scale in combination with carbonate anoVbr bicarbonate be c a us e of the 
tendency of such combination to sotidtty or cause gelation in the crutcher. 
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U.S. Patent 4231.887 to Denney discloses zeotte agglomerates tor detergent compositions in a matrix 
of sodium citrate and ethoxytaled linear alcohol. The sodium citrate is referred to as a 'crisping agent* 
which Imparts aisp nes s to the a g glo mer ates while permitting them to di si ntegr a te upon contact with water. 
In EP 1853 naming Smith and Maxwell as inventors there is disclosed a 2eoJtte<ontauung detergent/ 

s composition which also contains sodium citrate. The working Examples 1*6 at page 26 of the publication 
describe spray dried compositions containing a minimum of 10%, by weight, of amonic and/or rioniomc 
. detergent compounds. In some of these compositions sodium citrate and zeolite are present in the finished 
composition in the absence of sodium siscate. The surfactant detergent compounds are afl added to the 
crutcher slurry: none being post-added or applied subsequent to spray (frying to the spray-dried particles. 

ro U.S. Patent 4.988,454 to Eertink et al de sc rib es a process for preparing a tow or zero-phosphorous 
detergent powder containing zeolite, sodium silicate, surfactant and pofyacrytate. The process of manufac- 
ture restricts the amount of silicate in the crutcher slurry to no more than 2%, by weight, of the silicate in 
the final powder, and compensates for such restricted amount of sHicate by post-dosing sodium siHcate with 
the spray-dried powder as well as incorporating a porymer or copolymer of acrySc acid as a "structuring 

is agent". 

SUMMARY Of THE INVENTION 

The present invention provides a process for producing a free fl owing spray-dried particulate detergent 
20 composition having a density of from about 03 to about 1X> gtec and containing a lecfiH and one or more 
anionic, oonJoeJe andfer cflrtontc surface active detergent compounds, said detergent compostfen having 
improved particle mechanical strength and integrity to alow extensive storage and handling of the 
composition with only minimum breakage and abrasion of the parttctee conco mi t an t with high solubility 
characteristics such that the amount of vtslbte residue deposited on fabrics Laundered with such detergent 
23 composition is significarttry rntrarntzed comprising the steps of; 

(a) forming an aqueous crutcher atom? con taini ng G) at least about 5%, by weight, of a zeoete; (ii) an 
effective amount of a bead strengthening agent s oto ct o d from the group consisting of date acMt waaje* 
sopjbbj safes of oertc acM, reettoeiecotete, weSor-eoajbei w&s ol tiitrik*riic*&to ifmGrm* Wwwot; and 
OS) baa* about a to 80%, by weight of a suppementiry de t ymam bvJdvr other than (i) and («>, said 

x crutcher slurry being o sa an tfal y tree of oooium attcaaa and bei tfuntte and corrtaaTtag lae* »^ about 3%. 
oy we^m, or areurac aw taj i aui av sunace active ooxergerx compouncs, as percentages oewig oeseo 
on the solids content of the slurry, in the absence of water; 

(b) spray-orying the crutcher slurry of step (a) to produce spray-dried particles; and 

(c) applying one or more anionic, nontonic and** cattxw; surface active d etergent compounds to the 
35 spray-dried particles fct an amount sufficient to obtaw vie desired detergency or softening properties for 

said n arftnrt a te deteraent * ■■mn waWnw 

w^^™^p ev^w wnmv ^^^f^^f* wi^^ w^»i|™www*h 

The present invention ferther provides a apray-drted particulate detergent composition containing (a) at 
least 5%, by weight of a zeofite; (b) an effective amount of a bead s trengthe ni n g agent as herein defined: 
(c) from about 0 to 80%, by weight of a supplementary detergent builder other than (a) and (b); and (d) one 

40 or more anionic riorsoruc or caborac surfactant active detergent compounds in an amount sufficient to obtain 
the desired properties of detergency or softening for the particulate detergent compo siti on, said detergent 
composition by prepared by the process of the Irrvenbon defined herein. 

The detergent powders of the irrverrdon preferably have a phosphorous content of less tan about 2.5%, 
by w eig ht pt u far a bfy below about t%. by weigh t and most preferably are zero-P co rre c tion s . 

46 The present tnveobon is pted fca tad on the discovery that in cornradtsttncttoo to the practice of the prior 
art, the exclusion of soduan aScafie from the aqueous crutcher slurry in preparing 2eelfe-containing spray- 
dried particles, tfie inclusion of a bead strengthening agent as herein described and the restriction on the 
amount of surfactant in the crutcher slurry are three important process parameters which when p ract i c ed In 
^ combination provide a perfcute* detergent co mpo si tion having excellent r riech a ni ca l strength and Integrity 

so as well as superior washing characteristics such that fabrics laundered therew it h are substantially tree of the 
characteristic residue observed on fabrics laundered with most comrnerciaty available l e ott te luilaiiUi^ 
spray-dried laundry compo si tions. Further, urate the dfedoeure of U.S. Patent 5.924.77*, the avoidance of 
r ewuuo *s enecsBa ei ine eosence or oenoonne. 

The restriction on surfactant compounds in the crutcher slurry is required because the presence of 

ss anionic or nonionic surface active detergent compounds in the crutcher in significant amounts adversely 
effects the mechanical strengdi and Integrity of the spray-dried particles leaving the tower (commonly 
referred to as "tower particles") as wen as o*r**shing the absorptivity of such particles for oversprayed 
surfactant in a su bs e quent processing step, (n the absence of sodium siScata. which ordinarily serves to 
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enhance particle integrity, anionic and noniontc surfactants have the effect of expanding the particles 
termed during spray-drying such that depending on the amount present fragmented and dusty particles are 
formed substantially lacking mechanical strength. The addition of surfactants to the crutcher also tends to 
undormine the desirable free-flowing characteristics of the tower particles, producing instead a tacky 
6 paniculate material having the tendency to form "dumps" or agglomerates when compressed during 
storage or handling, m accordance with the toventfon. the level of anionic and noruonic surface active 
compounds in the crutcher slurry is maintained Mow about 3%. by weight preferably below about 1%, by 
weight and most preferably * substantially free of anionic and noraonc surfactant compounds, the above 
p e rc ent age s being based on the solids content of the slurry, in the absence of water. 

»o Another significant feature of the process of the 'mention is that ft is capable of providing spray-dried 
particulate compositions over a range of densities up to about 1 0 g/cc This is particularly important for the 
manufacture of so-called concentrated and superccnceruraied laundry detergent powders which require 
high density products capable of providing effective Sundering at recommended dosages of "1/4 cup" or 
"1/2 cup" corresponding to about 35-45 grams or about 60-70 grams of product per wash, respectively, 

rs under U.S. washing conditions. 

Conventional spray-drying processes are generally unable to manufacture spray-dried detergent com- 
positions at densities typicaay required to provide an effective "V4 cup" dosage product In a ccord a nce 
w«n me present invention, the density of the particles leaving tho spray tower can be as high as 03 p/cc 
Further increases in density are effected during the post-eddifon of the surfactant detergent compound* as 

» well as upon addition of optional post-added ingredients such as bleaches, activators, stirjpjernentary 
builders, day, perfume and the fee. 

The oensiry of tower particfee are corrvenfentty regulated in acco r dance with the invention by the 
addrSon to the crutcher starry of an organic "density motffying agent" which lowers the density of the 
spray-dried particle by creating, in effect an expended particle or bead during spray drying. The amount of 

26 such moolfytng agent added to the crutcher slurry w» generafty be from about .01% to 5% dependeig on 
the desired density of me tower particles. Preferred density modifying agents for use herein include organic 
materials such as soojum toluene sulfonate and rtomopotymei a and copolymers of acrySc acid such as with 
maleic anhydride or rnemacrytate in a range of rnolacular weight from 2000 to 200.000, sodajro poh/acrytate 
being perfariarty preferred for this purpose in a molecular weight range of 40>000 to 60,000. Other useful 

so density motfryin g agents include sodium xylene suMonate. 

The bead s*engtr*ning agent is gerienuty added to trte shjny in w to about 

50%. preferably at least about 3%, such as. from about 3 to 30%. and most preferably from about S to 
20%. by weight based on the sofds content of the slurry in the absence of water. An atxaa or aixafine earth 
metal san of crtric acid is preferred for this purpose, most preferably sodHsn citrate or megrieslum citrate. 

P6TAit£D DC&CWmOW Of THE IHVPfnO* 

The production of particulate de te rgen t comp osi tion s by spray-drying is well known in the dete rge n t 
industry. Generally, an aqueous crutcher slurry Is formed containing a mixture of water with many or most 

40 of the in gre di ent s deeired in the final oatorgorrt romprjsition- The sofids content of the slurry la generafly 
from about 40% to about 70%. preferably 50% to 65% thereof the balance being water. The crutcher slurry 
is men atomized by pumping it through a nozzle at a pressure of about 500 psf into a spray-drying tower, 
the typical olmernions of a cornmortieJ tower being about 35-100 feet in height end about 12*30 feet n 
oterwfer. At the base of the tower, air is introduced at a temperature of from about 300-1 000 *F which 

m contacts the atomised slurry to provide a hot drying gas for the dropfets of me slurry thereby evaporating 
most of me water. The resulting particles or beads are cottacted at the bottom of the tower, the moisture 
and heated air existing at the top. Heat or wster-sertsitrve irtgred 

ensyme are conventic*aty post-added to the tower particles in a subsequent moong or blending operation. 
The crutcher slurry is preferably made by sequentially adding the various cxxnponents thereof in the 

so manner which win result in me most mcscfble. reatfly pumpabte and resetting slurry tor spray drying. The 
order of addition of fte venous co mponent s may be varied, depending on me circumstances. NormeJfy it is 
preferable for all or almost afl of me water to be added to the crutcher first preferably at about the 
processing temperature, after which the processing aids, such as density rrxxafying agents, e.g. sodium 
o oi y acr y ia te and sodum toluene sulfonate, and other minor components, tnciuding pigments and fluores- 

59 cent brightener s are added, followed by a supplementary builder, rf present such as sodium bicarbonate or 
carbonate and the bead s ft e nghenln g agent *g. sodium citrate. Finely, the zeolite and any filer sax* 
such as aocSum sulfate, are added to the crutcher mix, Usually, during such art room, each component wxf 
be mixed in moroughfy before addition of the next componen t but methods of addition may be varied. 



4 



> 



EP 0 520 582 A1 



depending on the circumstances, so as to aiiow co-additions when such are feasible. S ometi me s compo- 
nent additions may be in two or more parts to effect good mixing. e.g. during zeolite addition, afferent 
components may sometimes be pre-mixed before addition to speed the mixing process, NormaJiy. mixing 
speed and power wifl be increased as the materials are added. For example, low speeds may be used unfit 
6 after admixing in of the supplementary butter and the bead strengthening agent after which the speed 
may be Increased during and after addition of the teotite to provide a honx>geneous slurry mix 

The temperature of the aqueous medum (n the crutcher wtt usually be about room temperature or 
elevated, normally being in the 20 to 70'C range, and preferably from about 25 to 40* C. Heating the 
crutche r medium may promote solution of the water soluble salts of the mix and thereby increase 

tg miscibiiity, but the heating operation, when effected in the crutcher, can slow producton rates. Tempera- 
twos higher than 70*C are usually avoided because of the possibility of decomposition of one or more 
crutcher mix components, e.g., sodium bicarbonate. 

Crutcher mixing times to obtain thoroughly mixed homogeneous thjffm can vary widely, from as tittle 
as five minutes in small crunchers and for slurries of higher moisture cements, to as much as two hours, in 

'$ some cases, although 30 minutes is a preferable upper ixmi. 

The uniform crutcher slurry is thereafter transferred in the usual manner to a spray drying tower, which 
is located near the crutcher. The slurry is rwrmaiy dropped from the bottom of the crutcher to a costive 
Displacement pump, which forces it at high pressure through spray nozzle? into the spray tower 
(countercurrent or concurrent), wherein the droplets of the slurry fail through a hot dry** gas to form 

30 absorptive particles or beads. 

Alter drying, the product is screened to desired size. e.g.. 10 to 100 mesh. U.S. 8ieve Series, and Is 
ready for application of a nonionte anoYor anionic detergen t overspray in a mixing drum onto the tumbling 
particles, the particles or beads being either in warm or cooled (to room temperature) condition. The 
itonionic detergent w9 usuafy be at an elevated temperature to assure that it w* be Squid; yet upon 

as cooSng to room temperature, destrabfy tt wll be a soed, often resembftng a waxy sot* This chaiacts m o v 
wet not adversary afftsct the rtowaOtfty or the final cqmpoaJSuii because tm rioraorric d o tc i u e m norrnafty 
penetrates to betow me bead surface, 

Zeofte A-type aJumirx^sifeat* builder, usually hydrated. with about 15 to 25% of water of hydration Is 
used advantageously as me zeoJr* of the present frrvertion. Hydrated teotitos X and y may be useful too, 

ae as may be naturaOy occuiTtog ze^ 

zeolite 4A. a typo of zooCta rtwlocute wh^^ 

type of zeofte is wefl known in the art and methods tor its manufacture are described in the art such as hi 
U.S. Patent M 14.603. 

The zeofte butters are gavmiy ot the formula 

W9fit a - (A tjOMSiOJ; W H,0 



ao wherein x is 1, y is from OB to 1.2. preferably about 1, z is from 1.5 to 3.5. preferably 2 to 3 or about 2. end 
w is from 0 to 9. preferably £5 to 6. The crystafine types of zeofite which may be employed tare* include 
those described in "Zeolite Molecular Series" by Donald Breck. published in 1*74 by John Wiley & Sons, 
typical cmnerciaJry available aeoftes being fisted in Table 9.6 at pages 747-745 of the text, such Table 
being axofporeted herein by reference. 

45 The zeolite bolder should bo a univalent cation exchanging zeoftte, i.e„ it should be an atorninosiacate 
of a unrvatort cation such as sorJum. potassium, lithium (when practicable) or other afcafi metal, or 
amrrtontum, A zeoist having an aftafi metal cation, especially sodium, is most preferred, as is indicated in 
the formula shown above. The zeoJles employed may be characterized as having a high exchange capacity 
for calcium ton, which Is ncrmafly from about 200 to 400 or more mflHgram equivalents of calcium ca rb ona te 

so hardness per gram of the sJummoefieate, umfmaLij 250 to 350 mg. eg Jg., on an anfiydrous zeofte basis. 
The hydrated zeolites normally have a moisture or water of hydration content in the range of 5 to 30%. 
preferably about IS to 25% and more preferably 17 to 22%. a*, about 20%. The <eotftot. as charged to a 
crutcher slurry from which beads or particles are sprardried. should be in finely divided state, with the 
ultimate particle diameters being up to 20 rnlcrons. preferably 0.01 to 6 microns mean particle size, eg.. 3 

66 to 7 microns. If crystalline, and 0-Ot to 0-1 micron, e^. t 0.01 to 0.05 micron, if srnorphous. Although the 
ultimate particle sizes are much lower, usuafy the zeolite particles are of sizes within the range of No. 100 
to 400 sieve, preferably No. 140 to 325 stove, as charged to the crutcher. 

The weight percent of zeolite in the crutcher slurry rs at toast about 5% tor purposes of the nvention, 
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preferably from abou 5 to 50%, and most preferably from about 10 to 40%. by weight based on the sofids 
content of the slurry. 

A nontonic detergent is conveniently added to the tower beads to form a detergent composition by 
post-spraying onto surfaces of the particles in a Wander or mixing drum. Although various nontomc 

s detergents of satisfactory physical crt a/ actor isti c s may be utilized, including cortdensefen products of 
ethylene oxide and propylene oxide with each other and with hydroxy-comaMhg bases, such as nonyl 
phenol and Oxo-type alcohols, it is highly preferred that the nortonlc detergent be a condensation product 
of ethylene oxide and higher fatty alcohol. In such products the higher fatty alcohol wifl normafty be linear 
and of 10 to 20 carbon atoms, preferably 12 to 19 carbon atoms, and sometimes most preferably of 12 to 

to 15 or 12 to 14 carbon atoms. Because such fatty alcohols are normally available commercially only as 
mixtures, the number of carbon atoms given are necessarily averages* 

The ethylene oxide (EtO) contents of the nontonic detergents will normally be in the range of 1 to 15 
motes of EtO per mole of higher fatty alcohol, atthough «s much as 20 moles of EtO may be present 
Preferably such EtO content win be 3 to 10 moles and more preferably it will be 6 to 7 moles, e g.. 6 5 or 7 

/s moles per mole of higher fatty alcohol (and per mole of nonienic detergent). As with the higher fatty alcohol, 
the poryethaxyieie limits given are also limits on the averages of the numbers of EtO groups present in the 
condensation product. Both broad ranges othoxytotes and narrow range etnoxyiate (BfttTs and NRFs) may 
be employed, with the difference between them being in the "spread" of number of etnoxyiate groups 
present, which average within the ranges given. For example. NRE's which average 5 to 10 EtO groups per 

» mote in me rtoniortc detergent wil have at least 70% of the EtO content in poryethoxy groups of 4 to 12 
moles of EtO and will pref erabfy have over 86% of the EtO content in such range. BRE rmwanfc detergen ts 
have a broader range of ethoxy contents than NftFs. often with s spread from 1 to 15 moles of EtO when 
Ote EtO chain is in the 5 to 10 EtO range (average). Examples of the BRE nortiorac detergents include those 
sold by Shea Chemical Company under the trademark Neodo*>. including Neodol 25-7. Neodol 23-6.5 and 

* Neodol 29-3. Supplies of NRE nontoroc detergent s have been obtained from Shei Development Company, 
which Wentfees such rrwtenatt as Z3-7P and 23- 7Z. and from Hoochet which identifies such p i efe n e d 
products as Tergitote having one of the tottowmg d e si g n atio n s; 24-C-60K 24-L-46N. 24-C-75N and 26-L- 
GON. 

Other useful raniortlc detergent compounds include the ascytxrfygrycosioa and a&ytporysaceharide 
so surfa c tan ts , which are weH known in the art 

Among the anionic surface act** agents useful In tie present Invention are those surface active 
compounds which contain an organic hy dr ophobic group remaining from about 8 to 26 carbon atoms and 
p t e fei a tXy from about 10 to 18 carbon atoms iniheir motecuiar structure and at least one water-sosjbffiztng 
group selected from the group of sulfonate, sulfate, carboxylase, pho spho r i te and p ho sphate so as to term a 
j$ wator*soJuble detergent 

Examples of suitable anionic d etergent s indude soaps, such as. the water-soluble sails (e^ the 
sodium potassium, ammonium and a*anot-ernrrxjrtium salts) of higher fatty adds or resin salts co r«ta ir an g 
from about 8 to 20 carbon atoms and pre f erabl y 10 to 18 carbon atoms. Particularly useful are the socfium 
and potassium salts of the fatty acid mixtures derived from coconut oil and tallow, for example, sodium 
«o coconut soap and potassium tallow soap. 

The anionic cms of u e tor g mu also includes the water-soluble sulfated and sulfonated detergent s 
having an aaohaec, pi o t wa bly an afltyf radical containin g from about 6 to 28, and prewjradry from about 72 
to 22 carbon atoms. Examples of the sulfonated areonic detergents are me higher aflcyt aromatic sulfonates 
such aa the higher aflcyt benzene auftonates co n ta ining from about 10 to 16 carbon atoms to the higher sfcyl 

* group to a straight gr branched chain, such as. for example, the sodium, potassium and ammonium salts of 
higher aflryt beruene sulfonates, higher aflryt toluene Stitfonatos and higher alkyl phenol sulfonates. 

Other suitable anionic deterge nts are to olefin suttonstes induolng long chain efcene sulfonates, long 
chain hydroxy aftana sulfonates or rnbaures of afcene suffonates and nyoYoxyaOujne sulfonates and hydro* 
y atone sufonasas. The olefin suftonate deterge nts may be prepared in a conventional manner by the 

so reecten of SOj wttt long chaet olefins containing from about 8 to 25, and preferably from about 12 to 21 
carbon atoms, such otoftas having the tormuta RCH-OW, wherein 8 is a higher aflcyf group of from about 
8 to 23 carbons and Ri is an alkyl group containing from about 1 to 17 carbon atoms, or hydrogen to form 
a mature of suttones end alkene sulfonic adds which is then treated to convert the suftones to sulfonates. 
Other examples of sulfite or suttonate detergents are paraffin suffonates containing from about 10 to 20 

ss carbon atoms, and preferably from about 15 to 20 carbon atoms. The primary paraffin sulfonates are made 
by reacting long chain alpha olefins and bisuffites. Paraffin sulfonates having the sulfonate group distributed 
along the paraffin chain are shown in U.S. No*. 2.50&280: 2.507.088; 3.28Q.741; 3.372.188 and German 
Patent No. 735.096. 
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1* 



20 



Other suitable anionic detergents are sulfated ethcxylated higher fatly alcohols ot the formula RO- 
(C^KUOXnSOjM, wherein ft is a fatty aikyl ot from 10 to 18 carbon atoms, m is from 2 to 6 (preferably 
having a value from about 1/5 to 1/2 the number ot carbon atoms in R) and M is a soiubilizing salt-forming 
cation, such as an afkati metal, ammonium. lower aDcyiamino or lower aikanoiamino. or a higher alky! 
borwne sulfonate wherein the higher attcyi is of 10 to is carbon atoms. The proportion of ethylene oxide in 
the polyethoxylated higher afkanof sulfate is preferably 2 to 5 mofes of ethylene oxide groups per mole of 
anionic detergent with three motes being most preferred, especially when the higher alfcanoJ is of 11 to 15 
carbon atoms. A preferred pofyethoxytated alcohol Sulfate detergent is marketed by Shea Chemical 
Company as Neodof 25-3S, 

The most highly preferred water-soluble anionic detergent compounds are the ammonium and substi- 
tuted ammonium (such as mono, di and aiethanc4amine) r aflcaii metal {such as, sodium and potassium) and 
alkaline earth metal (such as. calcium and magnesium) salts of the higher attcyi benzene sulfonates, define 
sulfonates and higher aikyl sulfates. Among the above-listed anionics, the most preferred are the sodium 
linear aikyl benzene sulfonates (LABS), and especially those wherein the aikyl group is a straight chain alkyl 
radical of 12 or 13 carbon atom*. 

Caitonlc surface active compounds may also be employed. They comprise surface active detergent 
compounds which contain an organic hydrophobic group which forms part of a cation when the compound 
is dissolved in water, and an anionic group. Typical carionic deterge n ts are amine and quaternary 
ammonium compounds. 

The quaternary ammonium compounds useful herem are known rnateriafa and are of the high-softening 
type, included are the N, N-o>(higher) C**. N, N-dj(tow©f ) C, C* sfcyl quaternary ammonium salts with 
water sohjbaizmg anions such as haiide. e.g. chloride, bromide and iodide, sulfate, methosulfatt and the like 
and the heterocy c lic imides such as imidaaoJinium. 

For convenience, the aliphatic quaternary ammonium salts may be structurally defined as follows: 



30 



1 



as 

wherein R and Ri repr es e n t afcyi of 14 to 24 and preferably 14 to 22 carbon atoms; Hz and Rj present 
lower aikyl of t to 4 and preferably 1 to 3 carbon atoms, X represents an anion capable of imparting water 
sofubmty or dispersibiUty including the aforementioned chloride, bromide, iodide, sulfate and methosutfate. 
Particularly p r efe r r o d species of af phatic quats delude: 

40 diatearyl dimethytanvraiium chloride 

c$-hydrogenaiad taflow dimethyl anunonium chloride 
di taftow dimethyl ammonium chloride 
distearyl dimethyl ammonium methyl sulfate 
oj'hydrogenaaed tatfow dimethyl ammonium methyl sulfate- 

** A builder supplementary to the zeolite and the defined bead strengthening agents may be adddd to the 
crutcher slurry, if desired. Any sutatte water sofubfe or water insotubie builder, either inorganic or organic, 
may be used tor this purpose providing that it is useful as a builder for the particular nonionic detergent or 
mixture of d eta i l s that may be employed. Such builders are weM known to those of sup in the detergent 
art and include: afcafi metal phosphates, such as alkali metal polyphosphates including afcaii metal 

so triptfyphospfcates with the caveat that such afkati metal phosphates are preferably used only in the 
restricted amounts herein stipulated for a km-P product afttafi metal carbonates; atkati metai bicarbonate* 
atfcat metal pofyacrytates. e.g. sodium poiyacrytete; afcafi metal borates, e.g.. borax and alkali metal 
gluconates. 

Other components may be present in the detergent convocations to improve the properties and in 
ss some cases, to act as diluents or tillers. Among the suitable fitters, the most preferred is sodium sulfate. 
Illustrative of suitable adjuvants are emymee. which may be present to promote cle an in g of hard to remove 
stains from laundry or hard surfaces. Among enzymes, the most useful in laundering operations are the 
proteolytic and amylolytfc enzymes. Other useful adjuvants are foaming agents, such as tauric myristic 
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diethariolamide. when foam is desired, and anti-foams, when desired, such as dimethyl siftcone fluids Aiso 
useful are bleaches, such as sodium p er b ora te, which may be accompanied by suitable activators) to 
promote bleaching actions in warm or coJd water. Row promoting agents, such as hydrated synthetic 
calcium si&cate. which is sotd under the trademark Mcrocel* C, may be employed in relatively small 
s proportions. Other adjuvants that are usually present in detergent compositions include fl u orescent brigh- 
teners, such as the stilbene brigfrteners; perfumes: and cotorants. including dyes and water dtspersibfe 
pigments. 

Among other components which may be added to compositions according to the invention there may 
be mentioned the coporymers of polyethylene to repftthe J ato and poryoxyemyierte terephthalate (P&t-pqet 

10 copolymers), which are known to be effective as soil release promoters. 

The PET-POET coporymers employed wiB usuaHy be of molecular weights in the range of 15.000 to 
50,000, preferably 19,000 to 43,000. e.g.. about 30.000 or 40.000, according to molecular weight determina- 
tions performed on samples of materials of such types. Such molecular weights nrn weight average 
molecular weights. In the polymers utilized, the poryoxy ethylene will usually be of a molecular weight In the 

is range of about 1.000 to 10.000 and the molar ratio of polyethylene terephthalates to poiyoxyethylene 
terephthalate units will be within the range of 2:1 to 6:1 The proportion of ethylene oxide to phtnaiic moiety 
in the polymer will normatty be at least 10:1 and often will be 20:1 or more. Thus, ft is seen that the polymer 
may be considered as being essentially a modrtied ethylene oxide polymer with the phthatic moiety being 
only a minor component thereof, whether calculated on a molar or weight baste. A preferred PET-POET 

w copolymer ie obtained from AJkarii Chemical Company as Aikani SRP-2-F, which also contains 5% oi 
poly aery late stabilizer. 

EXAMPLE 1 

23 A spray-dried detergent powder m a cco rd a nce with the invention having the mgredients shown below 
was prepared as foflows. aO percentage s referring to the crutcher slurry are based on the softds content of 
the slurry in the absence of water. 



COMPONENT 


W69GNT PSNC0fT 


Nontontc surfactant (Neodoie 2W sotd by Shell Cbemteaf Company) 


12.4 


ZeoistB 


355 


Water 


9.0 


Sodium Carbonate 


23.0 


Sodium Potyacrytate 


3.0 


Sodium Ctrate 


5.0 


Sodium Suffats 


9.0 


Sodium Toluene Sulfonate 


0.1 


Adjuvants (brtghtener. perfume, enzyme, etc.) 


Balance 



An aqueous crutcher slurry Is prepared by adding to water at 38* C. 3% sodium poryacryiate and 0 1% 
sodium toluene sulfonate while mixing with a turbine blade mixer at a tow speed (10*50 rpm). After about 1 
minute of agit a tion, there is added to the slurry a bnghtener, 23% sodium carbonate and 5% sodium citrate 

^ while mixing at a high speed (100 rpm) for 1-2 minutes. Zeotte at a weight percent of 35 5 is then added in 
4 equal parts to the slurry to insure proper mixing, foeowed by 9% socSum sulfate. The mixer speed during 
the tatter a ddition s is at 200 rpm. Ai of the aforementioned percentages being based on the sofcds content 
of the slurry, in the absence of water. 

The finished batch temperature of the crutcher is about S5 ' C and the solids content is 82%. From the 

^ crutcher, the slurry is dropped into a large hold tank prior to being pumped to a spray tower for spray 
dryfrtg. Typical spray pressures for this product are 500 pounds per square inch. Inlet air temperatures are 
about 40XMS0*C with outlet air temperatures about 95-i05 a C. The tower parOdes exiting the spray tower 
are tran sp orted to a rotary mixing drum where the nonionic surfactant heated to about 50* C is oversprayed 
onto the tumbling particles. Adjuvants such as perfume, or eruyrne are also added, if desired, to the mixing 
drum. 

The finished particulate detergent composition may be used as a laundry composition or as a 
dishwashing d eterge n t com pos i tion for automatic disbwasrwig machine*. 

EXAMPLE 2 
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For con) par alive purposes, the compositions of tour commercial spray -dried No-P. zeobte-contatning 
laundry detergent products sold in the United States are shown in Table I below and designated A.o. The 
presence or absence of adjuvants such as perfume, brtghtener and eruymes is not noted in the Table. 
Composition E is a spray-dried composition prepared in accordance with the present irwention. 

TABLEJ 

WEIGHT PERCENT OF COMPONENTS 



COMPONENT 


A 


8 




a 




SURFACTANTS: 












ANIONIC 


18,5 


is.s 


18.5 






NONiONIC 


0.5 


0.5 


2.0 


20.0 


12.3 


BUILDERS; 












CARBONATE 


27 


13.0 


9.0 


35.3 


23.0 


BICARBONATE 








12.7 




ZEOLITE 


31 


33.0 


32.0 


21.8 


36.0 


CITRATE 


3.5 


.mm • 


3.0 




5.0 


SILICATE 


4.0 


3.0 


0.2 






SULFATE 


10.0 


11. S 


26.0 




8.8 


N9PAA 9 


3.0 


3.0 


4.0 




3.0 


PERBORATE 


•••• 




0.3 






PEG 2 


2.0 


2.0 


2.0 






WAT?* 


ft/. 


9al. 









' Sodium Poly aery fate 
' Polyethylene Glycol 



The detergent compositions of Tattfe I were each teased for rnechanfca* strength by an empirical 
35 "RangibUity Test" (described betow) which determines the frangibilrry (or resistance to breakage) of 
granular materials. Each of the composrttons was also tested to determine the amount of residue (or 
irtsotubtes) deposited on fabrics laundered with such composition: the test method used to rate each 
d e tergen t composition being referred to as the "Residue Teat* de sc ribed below. 

40 FHANQWIUTY TEST 

The test method consists of placing 100 grams of 0% through 100 mesh granular material on a 100 
mesh U.S. S& sieve screen, adding three rubber bafts, and shaking tor two 1 5 minute periods. The amount 
of rnatertei that passes through the 100 mesh screen is weighed after 30 minutes. This figure is defined as 
4« the 100 mesh trangiblfty number. 

The apparatus used consists of the foftowing: 

(a> U.S. Std. 100 mesh Steve. 8 inch diameter, with 2 inches of space above the screen. 

(b) Eight inch diameter Sd and receiving pan for the sieve. 

(c) Three pure gum rubber bails, 1<V8 inch diameter. 25-29 grams purchased from Southwest Engineer* 
so ing Co. (SWECO). 4800 Santa Fe Avenue. Los Angetes 58. CA, part No. 00-1 1 3. 

(d) Ro-Tep steve shaker purchased from VWft SctentrSc Company. 

(e) Mass balance with a precision of * 0.1 grams. 

a. Preparing a 0% through 100 Mesh Sampte 

1. Place about 1 20-160 grams of the material to be tested on the 100 mesh screen. 

2. Assemble the screen, receiving pan and cover and shake on the Ro-Tap sieve tor five minutes. 

3. CoUect the material from the screen, tf less than 100 grams remain on the screen, repeat steps A1-A3 
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B. Test Procedure 

1 . Place 100 grama of material obtained in procedure A on a 100 mesh screen. 

2. Assemble the screen and receiving pan and add three rubber bails to the material on the screen. 
3- Cover the sieve-pan assembly and shake on the Ro-Tap sieve tor 15 and 30 minutes. 

4. Weigh and record the amount of -100 mesh material obtained after shaking. This amount is the 
trangtbility number. 

FrangtbititY numbers beta* 10% indicate a granular material having excellent mechanical strength and 
integrity. Numbers from 10% to 20% are considered good to acceptable from the standpoint of befcg able 
to withstand prolonged storage and handling without excessive particle breakage, and numbers above 20% 
indicate increasingly poor mechanical strength and ttkety particle fragmentation during storage and handUng. 

RESgHISTEST 

The apparatus used in the test method was a General Bectric top-loading washing machine. The 
fabrics laundered consisted of a 3 lb. load of the following darkly colored mens garments (e.g.. black, navy 
blue, brown or dark green): 63/35% pory ester/cotton permanent press dress shirr 100% nylon knit sport 
shirt: 100% polyester doubieknit or gabardine pants, and denim pants. 

A wash toad as described above was laundered in the General £tectric machine under cotd wash water 
co nditi o n s (10'C) at a water level of 17 gallons containing 200 ppm water hardness. The wash cycle was 
five minutes. The wet garments were Une-dried indoors and then evaluated for residue by a three member 
panel which checked tor the toflowing; specks, particles (targe specks), streaks, smudges and polkardots (a 
smudge circle). 

Each dry garment was in sp ected for residue, and a numerical rating assigned for each garment 
according to the description below. The scale runs from 0*none to 4 = severe. For example, a shirt with no 
residue corresponds to a "0* rating. 

DESCRIPTION Of RESIDUE CLASSES 



VCMAL CLASS 


HUmmCAL CLASS 


description 


fci — 
None 


0 to 0.5 


None to very few tiny or small Specks or particles. 


Ught 


0.6 to 1.5 


Pew specks or particles of detergent and no more than 






a few light smudges. 


Mooeraso 


14I9&5 


Several smudges and** streaks andfar several to 






many specks. 


Heavy 


2.6 to 3.5 


Many smafl specks to large particles and/or several to 






many streaks andtor several to many heavy smudges. 


3-6 or greater 


80% or more of the garment covered with specks, 






particle*. arxVdr streaks and/or smudges. 



After aU items are individually rated, the values are added together for aO garments in the load and the 
sum ts divided by the number of garments to arrive at the average "Residue rating". 

in Tame 2 there is presented the Frangibifity number and Residue rating tor detergent corrtpositons A 
through E* 



TABLE 2 



COMPOSITION 


HIANG«Lmr(%) 


RESIDUE BATING 


A 


164 


2.3 


B 


13.0 


ZJS 


C 


11.7 


2.1 


D 


25 


0.5 


C 


5 


less than 0.5 
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As noted in Table 2. only composition E. in accocoance with tr»e invention, had superior mechanical 
strength as reflec ted in a f rangibifery number beiow 10, and virtuairy no residue deposited on laundered 
fabrics. 

5 EXAMPLE 3 

A detergent composition containing sodium titrate, surfactant and aeofite in the absence of sodium 
silicate ssniiar to thai described in EP 1853 published May 1979 at page 26 thereof (Example 4) is 
prepared by the process described in such Example fw purposes of co mpa t inu its measured Frangibtfty 
to relative to Composition E of the present invention described in Example 2. The comparative composition is 
designated *F" and described in Table 3 below. 



TABLE 3 

15 

WEIGHT PERCENT OF COMPONENTS 

COMPONENT 
20 SURFACTANTS: 

Anionic 
Nonionic 

25 



10.5 

3.0 



BUILDERS: 



jo Sodium 4Q 

^polyphosphate 

Bicarbonate ?2.0 

Zeolite 20.0 

35 Sodium Citrate 4. 0 

Water B *L 



40 In Table 4 there is presented the Frangibuity number lor Composioons E and F. 

TABLE 4 



COMPOSITION 


FIUNQC8flJTY(%) 


E 
P 


5 

above 30 



M The measured strength and integrity of the partietes of Composition E are far superior 10 mat of 
Composition F, as reflected by the letter's high Frangibifcry number. This is attributed to the inclusion of 
substantial amounts of surfactant in the cnrtcher slurry in the preparation of Composition P in acc or dance 
whh the pra ctic e of the prior art 

^ Claims 

1. A process for producing a free -flowing spray-dried particulate detergen t composition having a density 
of from about 0.3 to about 10 o/cc and containing a zeotite and at least, one anionic, nonionic or 
cationic surface active de te r g e nt compound, said detergent composition having Improved particle 

tl 
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mechanical strength and integrity to allow extensive storage and handling of the composition with only 
minimum breakage and abrasion of the particles concomitant with high solubility characteristics such 
that the amount of vislbto residue deposited on fabrics laundered with such detergent composition is 
significantly ntintmized comprising the steps of: 

(a) forming an aqueous crutcher slurry containing (i) at (east about 5%. by weight of a zeolite; (ii) an 
effective amount of a bead strengthening agent selected from the group consisting of citric acid, 
water-soluble salts ot citric add. nrtrikrtriacetate. water-soJubte satis of nitrilotnacetate and mixtures 
thereof, and fw) from about 0 to 50%, by weight, of a supplementary detergent builder other than Q) 
and (ii)t said crutcher slurry being substantially free of sodium silicate and bentonlte and containing 
few than about 3%, by weight of anionic and/or nonk>nic surface active detergent compounds, all 
percentages being based on the solids content of the slurry, in the absence of water; 

(b) spray-drying the crutcher slurry of step (a) to produce spray-dried particles; and 

(c) applying one or more anionic, nonionic and catonic surface active detergent compounds to the 
spray-dried particles in an amount sufficient to obtain the desired detergency or softening properties 

'5 for said particulate detergent composition. 

2. A process as In claim 1 wherein the crutcher slurry contains from about 10 to 40%. by weight of 
ieoiite. 

so 3. A process as in daim 1 wneretn the crutcher slurry is suostarrtiaWy free of entente and nonionic 
detergent compounds. 

4. A process as in ciaim 1 wherein said bead strengthening agent is present in an amount of at least 
about 3%. by weight 
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5. A process as tn claim 1 wherein in step (c) e nonionic detergent compound is oversprayed onto the 
spray-dried particJes, 

6. A process as in ciaim 1 wherein the bead strengttening agent is sodium citrate or magnesium citrate. 
T. A process as in claim 1 wherein said crutcher slurry further contains a density modifying agent 

ft. A process in accordance wtth claim 7 wherein said density modifying agent is sodium pofyacrylste. 

3s 9. A process in accordance with claim a wherein the molecular weight of the polyacrylate Is from about 
40,000 to 00.000. 

10, A process as in ciaim 1 wherein in step (c) the amount of anionic, nontente and cationic detergent 
compounds applied to the spray-dried particies is from about t to 50%, by weight of the finished 
40 detergent composition. 



11. A spray dried detergent composition produced by the process of claim 1. 



